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Pott’s  puffy  tumor:  rare  complication  of sinusitis
Tumor  edematoso  de  Pott:  rara  complicac¸ão  da  sinusite
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Pott’s  Puffy  Tumor  (PPT)  was  ﬁrst  described  in  1760  by  Sir
Percival  Pott.1--3 It  is  a  subperiosteal  abscess  of  the  frontal
bone  with  osteomyelitis,  and  it  is  an  extracranial  complica-
tion  of  an  acute  frontal  sinusitis.2,4 It  is  more  common  in
adolescents,  due  to  increased  vascularization  in  dyploic  cir-
culation  of  the  frontal  sinus  in  this  age,  which  allows  a  more
rapid  spread  of  infection.1
Case report
A  13-year-old  male,  with  history  of  repeated  superior  air-
way  infections,  was  admitted  to  another  hospital  with
fever,  headache  and  photophobia  with  11  days  of  evo-
lution,  with  a  presumptive  diagnosis  of  acute  meningitis
(lumbar  puncture  revealed  93%  of  polymorphonuclear  cells
in  CSF).  Empirical  intravenous  antibiotics  were  started:
ceftriaxone  and  vancomycin.  At  7th  day,  unfavorable  evo-
lution  occurred:  fever  reappearance,  strong  headache,  and
right  periorbital  swelling  and  frontal  right  tumefaction.  The
patient  was  then  transferred  to  our  institution  --  a  ter-
tiary  hospital.  At  admission,  he  only  complained  of  pain
 Please cite this article as: Costa L, Leal LM, Vales F, Santos M.
Pott’s puffy tumor: rare complication of sinusitis. Braz J Otorhino-
laryngol. 2016. http://dx.doi.org/10.1016/j.bjorl.2016.08.005
∗ Corresponding author.
E-mail: lilianacmcosta@gmail.com (L. Costa).
p
p
a
i
http://dx.doi.org/10.1016/j.bjorl.2016.08.005
1808-8694/© 2016 Associac¸a˜o Brasileira de Otorrinolaringologia e Cirurgia
access article under the CC BY license (http://creativecommons.org/licn  right  eye.  At  physical  examination,  he  was  apyretic,
ut  had  noticeable  edema,  redness  and  cellulitis  around
he  right  eye.  A  frontal  right  tumefaction  with  ﬂuctu-
tion  was  palpable  (Fig.  1).  There  was  no  rhinorrhea
n  anterior  or  posterior  rhinoscopy.  Meningeal  signs  were
egative,  as  well  as  other  focal  neurological  signs.  Analyt-
cally,  Hb  =  11.7  g/dL,  without  leukocytosis,  but  increased
-reactive  protein  (79.9  mg/L).  A  Computed  Tomography
CT)  of  paranasal  sinuses,  brain  and  orbits  was  performed
nd  showed  pansinusitis  complicated  with  frontal  subcu-
aneous  abscess,  inter-hemispheric  empyema,  and  right
rbital  abscess  (Fig.  2).
The  patient  was  submitted  to  urgent  multidisciplinary
urgery:  otolaryngologists  drained  frontal  subcutaneous
bscess  with  right  supracilliary  approach  and  frontal  sinus
repanation;  neurosurgeons  performed  a  frontal  craniotomy
ith  drainage  of  interhemispheric  and  frontal  empyema;
nd  opfthalmologists  drained  orbital  abscess  through
ight  orbitotomy.  It  was  instituted  empirical  intravenous
ntibiotics:  vancomycin,  ceftriaxone  and  metronidazole,
nalgesia,  nasal  decongestant,  and  nasal  washes.  Although
he  patient  showed  good  evolution  after  these  surger-
es,  at  27th  day  after  admission,  it  was  performed  a
unctional  endoscopic  sinuses  surgery  --  FESS  (right  anthros-
omy,  anterior  ethmoidectomy  and  frontal  sinusotomy),
ilateral  inferior  turbinoplasty  and  adenoidectomy.  The
ost-operative  period  occurred  without  problems.  The
atient  evolved  favorably.  Post-operative  CT  scan  (2  months
fter  FESS)  only  showed  opacity  of  right  maxillary  sinus,
n  an  asymptomatic  patient  (Fig.  3).  There  were  no
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Figure  1  (a--c)  Physical  ﬁndings  at  admission  in  our  hospital:  right  frontal  swelling,  with  redness  and  ﬂuctuation;  and  right
periorbital celulitis.
Figure  2  CT  scan  of  brain,  orbits  and  paranasal  sinuses.  (a)  subdural  and  inter-hemyspheric  empyema;  (b)  frontal  subcutaneous
abscess; (c)  frontal  sinusitis;  (d--e)  right  orbital  abscess  and  ethmoidal  sinusitis;  (f)  maxillary  sinusitis.
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iFigure  3  CT  scan  of  paranasal  sinuses  (post-op
icrobiological  results  of  pus  samples  of  surgeries.  The
atient  was  discharged  at  43rd  day,  asymptomatic,  after
ompleting  a  7-week  course  of  ceftriaxone  and  vancomycin
nd  a  6-week  course  of  metronidazole.
iscussionrontal  acute  sinusitis  may  have  intra  or  extracranial
omplications  through  venous  dissemination  (most  fre-
uent)  with  thrombophlebitis  of  dyploic  veins  and  septical
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mbolus;2,4 or  by  direct  extension,4 which  is  possible  in
hree  directions:  through  posterior  wall  causing  epidural
mpyema  or  abscess,  subdural  empyema,  brain  abscess  or
eningitis;  through  the  anterior  wall  causing  a  PPT;  and/or
hrough  the  inferior  wall  with  orbital  complications.1,5 It
as  been  described  that  85%  of  patients  with  PPT  have  also
ntracranial  involvement.6 The  presence  of  complications
ay  be  due  to  failure  in  early  diagnosis  of  this  entity,7
hich  is  rare  nowadays,  since  few  cases  have  been  described
n  the  post-antibiotic  age.3 Symptoms  and  signs  usually
resent  are  headache,  purulent  rhinorrhea,  fever,  and
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frontal  tumefaction  with  ﬂuctuation,  and  sometimes  perior-
bital  cellulitis.1,8 The  gold  standard  exam  is  high-resolution
CT  that  conﬁrms  the  presence  of  osteomyelitis  of  external
wall  of  frontal  sinus  that  indicates  PPT  and  reveals  the  pres-
ence  of  intracranial  or  intraorbital  complications.9,10 The
most  frequent  bacterial  agents  implied  are  Staphylococcus
aureus,  Streptococcus  spp,  and  anaerobes.1,2,10 Often  the
infection  is  polymicrobial.  The  cultures  may  be  negative
when  previous  antibiotics  are  instituted.3 Treatment  is
medical  and  surgical.1--5 Broad  spectrum  intravenous  antibi-
otics  with  good  penetration  in  CNS  and  anaerobic  coverture
must  be  instituted  for  at  least  6--8  weeks  (most  com-
monly  used  are  clyndamycin,  ceftriaxone,  metronidazole,
vancomycin),  and  surgical  drainage  of  affected  areas  must
be  done,1,5 often  requiring  a  multidisciplinary  approach,
including  otorhinolaryngology,  neurosurgery  and  ophthal-
mology.
Conclusion
PPT  is  a  rare  entity  due  to  a  subperiosteal  abscess  often  asso-
ciated  with  a  complication  of  frontal  sinusitis.  Undiagnosed
or  partially  treated  frontal  sinusitis  can  lead  to  PPT.  The
case  we  presented  is  even  more  unusual  because  the  tumor
became  complicated  with  orbital  and  intracranial  involve-
ment.  Rapid  medical  and  surgical  interventions  are  required
to  prevent  these  complications  that  increase  morbidity  and
mortality.Conﬂicts of interest
The  authors  declare  no  conﬂicts  of  interest. PRESS
3
eferences
1. Is M, Karatas A, Aytekin H, Dosoglu M. GezenF. An 11-year-
old girl with Pott’s puffy tumour. Int J Pediatr Otorhinolaryngol
Extra. 2007;2:215--7.
2. Gildener-Leapman N, Lin A. Pott’s puffy tumor in a 5-year-old
male and a review of the literature. Int J Pediatr Otorhinolaryn-
gol Extra. 2012;7:48--51.
3. Vanderveken OM, De Smet K, Dogan-Duyar S, Desimpelaere J,
Duval EL, De Praeter M. Pott’s puffy tumour in a 5 year old
boy: the role of ultrasound and contrast-enhanced CT imaging;
surgical case report. B-ENT. 2012;8:127--9.
4. Deutsch E, Hevron I, Eilon A. Pott’s puffy tumor treated by
endoscopic frontal sinusotomy. Rhinology. 2000;38:177--80.
5. Huijssoon E, Woerdeman PA, van Diemen-Steenvoorde RA, Hanlo
PW, Plötz FB. An 8-year-old boy with a Pott’s puffy tumor. Int J
Pediatr Otorhinolaryngol. 2003;67:1023--6.
6. Bannon PD, McCormack RF. Pott’s puffy tumor and epidu-
ral abscess arising from pansinusitis. J Emerg Med. 2011;41:
616--22.
7. Tsai BY, Lin KL, Lin TY, Chiu CH, Lee WJ, Hsia SH, et al. Pott’s
puffy tumor in children. Childs Nerv Syst. 2010;26:53--60.
8. Haider HR, Mayatepek E, Schaper J, Vogel M. Pott’s puffy tumor:
a forgotten differential diagnosis of frontal swelling of the fore-
head. J Pediatr Surg. 2012;47:1919--21.
9. Collet S, Grulois V, Eloy P, Rombaux P, Bertrand B. A Pott’s puffy
tumour as a late complication of a frontal sinus reconstruction:
